Individual chorion taken from cows in early pregnancy (days 27, 44, 45 and 49) was incubated with [14C]androstenedione in short-term incubation in vitro. After preliminary extraction, separation and purification, metabolites were identified by recrystallization with authentic unlabelled steroids to constant specific activity. Major metabolites identified were 5\g=b\-androstane-3,17-dione(5\g=b\-androstanedione) and 5\g=b\-androstan-3\g=a\-ol-17-one(aetiocholanolone) while minor metabolites were identified as 5\g=b\-androstane-3\g=a\,17\g=b\-diol and 5 \ g = b \ \ x = r e q -\ androstan-17\g=a\-ol-3-one.There was no 14C-labelled oestradiol or oestrone detectable in the medium either as free oestrogens or as sulphates.
INTRODUCTION
In some mammalian species the placenta develops into an efficient, although incomplete, endocrine organ by mid-or late pregnancy, being able to aromatize androgens to oestrogens in considerable quantities (Allen, 1975) . The role of the placenta in steroid production during early gestation (first trimester) is less clear. It has been demonstrated that the porcine blastocyst produces oestrogens before attachment occurs (Perry, Heap & Amoroso, 1973) and production of small amounts of oestrogens by the bovine blastocyst has been reported (Shemesh.Milaguir, Ayalon& Hansel, 1979; Chenault, 1980;  Gadsby, Heap & Burton, 1980; Thatcher, Lewis, Eley, Bazer, Fields, Williams & Wilcox, 1980) . Free and/or conjugated oestrogens have been found to be low (Eley, Thatcher & Bazer, 1979) or undetectable (Robertson, King & Carnegie, 1976) in bovine maternal plasma during early gestation but are present after the second month. Oestrone sulphate in allantoic fluid, however, increases considerably after day 33 (Robertson, King & Carnegie, 1978) and continues to rise until there are substantial amounts of oestrone sulphate and detectable oestrone and oestradiol-17ß present by mid-pregnancy (Eley et al. 1979 ; Robertson & King, 1979) .
In view of the large rise of oestrone sulphate in allantoic fluid between days 33 and 50, the steroid production by the chorionic membrane just before and towards the end of this period was examined. It was anticipated that there might be some increase in the range of steroids produced by chorion from animals over 40 days of pregnancy (days 44, 45 Oxidation to 5ß-androstane-3,17-dione (androstanedione) was accomplished using the method of Idler & Truscott ( 1966) . Metabolites (approximately 100 000 counts/min) were taken to dryness and incubated at room temperature for 40 min with acidified Cr03 (0-3 ml). The reaction was stopped by the addition of 1 ml H20 and the sample was extracted twice with 5 ml dichloromethane. The organic extract was neutralized with a few drops of 1 M-NaOH, washed with water and evaporated under nitrogen before being subjected to t.l.c. (chloroform : ethanol, 97:3). The area corresponding to androstanedione was located by autoradiography, eluted and recrystallized with authentic unlabelled andro¬ stanedione to constant specific activity.
Pooled incubations
In some cases there were insufficient amounts of minor metabolites to identify the compound from one incubation. Two incubations with 27-day chorionic tissue were carried out, each on a different cow. Portions of these two incubations were pooled in order to obtain sufficient material for identification. In the case of the incubations of days 44-, 45-and Identification of steroid metabolites Identification of steroids by derivative formation and recrystallization was carried out on the unconjugated fraction of the incubation medium. The radioactivity left in the aqueous portion after initial dichloromethane extraction was under 2% of the total radioactivity. From the t.l.c. profiles it appeared that this radioactivity was entirely due to failure to extract completely the steroids identified in the unconjugated fraction.
In the two day-27 chorion incubations, only 1 % of the total radioactivity remained as androstenedione and 6% as 5ß-androstanedione after 4 h ( Table 1 ). The major metabolite from these incubations was aetiocholanolone (81 %). Two more hydroxylated steroids were located on t.l.c. There was a small amount (1%) of 5ß-androstane-3a,17ß-diol and an unidentified steroid that was more polar than 5ß-androstane-3a,17ß-diol on both t.l.c. systems used. This compound accounted for 10% of the total radioactivity. It appeared probable that the unidentified compound was 5ß-androstane-3a, 17oc-diol as reported for the cow blastocyst by Chenault (1980) . As the standard compound was not available commercially, no further effort was made to identify this compound. This was the only unidentified steroid present.
Incubation for 2 h of 49-day chorion resulted in all but 0-6% of the starting compound,
[14C]androstenedione, being metabolized to 5ß-reduced androgens. 5ß-Androstanedione was identified as approximately 7% of the total radioactivity while aetiocholanolone accounted for 60%. In addition, a small amount (0-8%) of 5ß-androstan-17oc-ol-3-one was identified (Table 1) . 5ß-Androstane-3oc,17ß-diol was present (1-5%) while the unidentified steroid referred to above accounted for 30% of the total radioactivity.
Chorion incubated for 4 h (day 44) and for 6 h (day 45) had no identifiable andro¬ stenedione or 5ß-androstanedione in the medium. 5ß-Androstan-17oc-ol-3-one could only be tentatively identified (first crystals, 409 Aetiocholanolone from the other chorion incubation from each of the above days and 5ß-androstane-3a,17ß-diol from pooled incubations were oxidized to 5ß-androstanedione. The 5ß-androstanedione was identified by recrystallization to constant specific activity (Table 2 ). The efficiency of the recrystallization method used in separating chromatographically similar steroids is demonstrated in Table 3 . The 5a forms of the two steroids were not present There was insufficient material available to oxidize 5ß-androstane-3a,17ß-diol from the day-27 chorion incubations. in the incubations and the specific activities dropped sharply from the first crystals to the third crystals. Initially a number of recrystallizations were carried out with non-reduced steroids as standards but there was no indication that these compounds were present. For some of these recrystallizations, as with testosterone and epitestosterone, a high number of counts/min per mg (around 10 000 instead of 1500) was used to ensure that even a small amount of these compounds would be detected, but none was found.
Oestrogens
Standard oestrone was collected from the LH-20 column in the same fractions as the hydroxylated steroids more polar than testosterone. However, no radioactivity could be detected in the oestrone area after t.l.c. (benzene : ethanol, 95:5) (Shemesh et al. 1979; Chenault, 1980; Gadsby et al. 1980 ) and generally not consistently present in every incubation. The pregnant cow has low plasma oestrogen concentrations during early gestation compared to the sow (Robertson & King, 1974) and the content does not rise to over 40 pg per ml until some time during the third month of pregnancy (Robertson & King, 1979) . It may be that oestrogens are required for some aspect of early placentation, but the amounts produced may not be sufficient for detection in maternal plasma. Ford, Chenault & Echternkamp (1979) found that uterine blood flow during the oestrous cycle of non-pregnant cows was positively correlated with the systemic concentrations of oestradiol-17ß and that in the pregnant cow there was increased blood flow to the gravid horn by day 15 but this was not correlated with systemic oestradiol concentrations. They suggested a local effect on blood flow exerted by the conceptus, possibly due to oestrogen production. In the rabbit, George & Wilson (1978) reported a transient production of oestrogens occurring at the time of implantation. This oestrogen production was first detected on day 7 which would explain why Singh & Booth (1978) failed to detect oestrogens on day 6 of pregnancy. However, the latter authors identified a number of androgens produced by the blastocyst, including testosterone and epitestosterone, which suggests that the potential is there for production of oestrogens by aromatization.
Recent evidence indicates that apposition of the trophectoderm to the uterine epithelium begins about day 19 and that the chorion is firmly attached with numerous microvilli observable at the maternal/fetal interface by day 27 (King, Atkinson & Robertson, 1980 , 1981 . At (Shemesh et al. 1979; Chenault, 1980) and could represent production by components other than the chorion.
By day 45 there is an increased area of intimate attachment between the maternal and fetal components of the placenta which could allow for a more efficient transfer of substances across the maternal/fetal interface. Also, by this time, there are rising levels of both oestrone and oestrone sulphate in the allantoic fluid. As it has been established that the bovine corpus luteum does not produce significant amounts of oestrogens (Savard & Telegdy, 1965; Henderson & Moon, 1979) it appears that these oestrogens must be produced by the fetalplacental unit. The above facts suggest the possibility that the placenta is aromatizing oestrogens by this time. However, in all the chorion incubations described here there was no evidence to support the suggestion that oestrogens are produced by the chorion. The chorion from animals pregnant for 44-49 days produced only 5ß-reduced androgens as reported by Chenault (1980) for early stages of pregnancy. Two additional 5ß-reduced androgens were present in small amounts in incubations of chorion from animals pregnant for more than 40 days. One of these, 5ß-androstane-3ot,17ß-diol was also present in the incubations of day-27 chorion while 5ß-androstan-17a-ol-3-one was not found in these incubations.
The maternal component of the placenta has been reported to be capable of synthesizing steroids, although it appears that, in very early pregnancy steroid production is limited to the production of 5a-reduced androgens (Thatcher et al. 1980) . Perhaps the maternal epithelium is capable of aromatizing androgens later on in pregnancy. A more likely possibility is the production of oestrogens by the embryo. Recently it has been shown that the embryonic gonad is capable of synthesizing steroids between days 40 and 50 with the ovary producing significant amounts of oestradiol (Shemesh, 1980) . There is considerable evidence of oestrogen production by the fetal-placental unit later in pregnancy. Mellin & Erb (1965) detected oestrogens in the fetal cotyledons by the fourth month of pregnancy with increasing amounts occurring until parturition. Ferrell & Ford (1980) collected uterine arterial and venous blood from the gravid uterus and found that while the arterial and venous concentrations of oestradiol-17ß were similar at all stages of gestation, those of oestrone were greater in uterine venous plasma by day 140 of gestation. The difference in the oestrone levels could be due to aromatization activity by the placenta.
Before the chorionic-allantoic membrane starts to produce oestrogens some modification in enzyme activity compared with that described in the incubations of chorion from days 40-50 of pregnancy would be expected so that there would remain a high concentration of androstenedione and/or testosterone available for aromatization to oestrogens. It would be of interest to incubate placental material from animals between day 83 and day 140 of pregnancy to determine whether oestrogen production within the chorion starts during this period.
